4. 	Product Design 
Outline 
1. Describe the product design process 
a. Elements 
i. Product approval committee
ii. Core value 
iii. Peer Review/Stage-Gates 
iv. Structured Development Process 
b. Stages 
i. Scoping 
ii. Building a business case
iii. Development 
iv. Testing and Validation 
v. Launch 
2. Name sources of ideas for new/revised designs 
a. Ideas come from a variety of sources 
i. Front line employees 
ii. Suppliers/purchaser function 
iii. Customer/sales function 
iv. Competitor (via reverse engineering) 
v. Research and development
b. Reverse Engineering 
i. Dismantling a competitor’s product to discover what it is composed of, how the components work, searching for own product development 
c. Research and Development
i. Lab scientists and engineered involved in creative work on a systemic basis to increase knowledge directed towards product and process innovations 
3. Discuss key issues in production
4. Life Cycle
a. Incubation 
i. Demand is low and product is treat with curiousity, not all the bugs have been worked out, production methods designed for low volume 
b. Growth 
i. More reliable and less costly product, increased awareness of product, hi-volume production may involve automated process to lower costs 
c. Maturity 
i. Few, if any, design changes 
d. Saturation
i. Decline in demand 
e. Decline 
i. Firm may try to improve product by:
5. Improving reliability 
a. Reducing cost of production 
6. Redesign 
a. Introduce a substitute process 
b. Some products do not exhibit life cycles 
c. Services have life cycles 
7. Standardization
a. Etent to which there is absence of variety in a part of product 
b. Advantages
i. Reducing Variety 
ii. Increase quality and reallocating of product
iii. Reduced time/cost to employees 
c. Disadvantage
i. Can lead to difficulties and competitive struggle 
ii. Less variety, less range of action
8. Design for Mass Customization
a. Producers like standard form yet customers like variety (and low cost); how to balance the two:
i. Losing benefits of standardization 
ii. Incurring the problems often induced by variety 
b. Mass customization
i. Producing basically standardized goods but incorporating some degree of standardization but incorporating some degree of customization
c. Options 
i. Delayed Differentiation: producing, but note quite completely until customers preferences are known 
ii. Modulate design: parts are grouped into modules that are easily replaced or  interchanged (The product is composed of modules or components instead of individual parts) 
d. Advantages
i. Avoiding long customer waits
ii. Failures are easier to detect 
iii. Simpiler purchasing, inventory control and assembly ops
9. Reliability 
a. The ability of a product, part, or system to perform its intended function under normal circumstance 
b. Failure: a situation in which a product, part, or system does not perform as intended 
10. Robust Design 
a. Design that can function over a broad range of conditons
b. i.e. rubber boats are more robust that leather shoes 
c. The more robust, the less likely it is to fail due to the ability to adapt to change 
d. Generally comes with higher levels of customer satisfaction
11. Taguchi’s Approach 
a. Often easier to design a product which is insensitive to environmental factors as oppose to controlling such factors 
b. Central feature: parameter design (determining specifications for a product that would make it more robust item of:
i. Manufacturing variation 
ii. Product deterioration 
iii. Conditions of use
12. Ethical/Legal Issues 
a. Take into consideration: government acts and regulation, government agencies and boards, patent/copyright infringement 
b. Product liability: Manufacturer is liable for injuries, damages caused by faulty product 
c. Problems can arise because of stress and time 
13. Design for Environment (DFE) 
a. Describes techniques to incorporate corporate environmental concerns 
b. Common practice: Redesign towards energy efficient, Design less hazardous waste removal 
c. Remanufacturing 
i. Refurbishing used products by replacing worn out components 
d. Designed for disassembly 
i. Designed so that used produce can easily be taken apart 
e. Recycling 
i. Recovers materials for future use 
14. Concurrent Engineering
a. Bringing engineering design, manufacturing engineers and staff from marketing, purchasing together early in the decision plans
b. Key advantages 
i. manufacturing engineers, personnel are knowledgeable on production capabilities, important for cost, quality considerations 
ii. Can help to avoid length delays 
iii. Could be a competitive advantage 
15. Computer-Aided Design (CAD) 
a. Product design via computer graphics
b. Benefit
i. Increases productivity of designers 
ii. No laborious restructuring 
iii. 3-10x more productive 
iv. Creates database 
v. Product geometry,dimensions, tolerance 
16. Design for Manufacturing and Assembly 
a. Design for manufacturing 
i. Takes  into account  the organizations manufacturing capabilitys when designing a product 
b. Design for assembly 
i. Focuses on reducing the number of parts in a product and on assembly methods and sequence 
17. Component Commodity 
a. Significant benefits when a component can be used dith pultiple products 
i. Saves time
ii. Standard training on assembly/installation
iii. Buying in bulk
b. Trade off: Annual cost saved by commodity v. extra cost of a commodity

6. Discuss special considerations for product designs 
a. Intangible 
b. Created and delivered at the same time 
c. Trade off: customer involved v standardization
d. Low exit/entry barriers 
e. Convenient location 
f. Service guidelines 
i. One unified theme 
ii. Reliable delivery, variability 
iii. High quality, reliable service
iv. User friendly   
7. Describe and perform Quality Function Deployment (QFD) 
· Quality Function Deployment 
· Structured approach that investigates the choice of the customer into product design 
· 4 Houses of Quality 
1. Customers requirement, technical requirement 
2. Technical requirement, specific component 
3. Specific component, production process 
4. Production process, quality plan 
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· Product Design
· Determining the form and function of the product 
[bookmark: _Toc399235780]Product Design Process 
[bookmark: _Toc399235781]	Elements: 
[bookmark: _Toc399235782]	Product Approval Committee 
· Consists of top management 
· Oversees design/development activities 
· Responsible for: 
· New products 
· Reviewing progress/stages (with review points) 
· Allocating resources 
· Ensuring consistency 
[bookmark: _Toc399235783]Core Teams 
· Cross functional teams empowered to plan and lead the design/development projects from idea to commercialization 
· Involves 
· Resolving issues/conflicts 
· Making trade offs 
· Directing other support staff 
· Limits of authority
· Roles should be previously defined 
· Consist of 
· Product manager
· Product designers 
· Stylist (industrial designers) 
· Engineers 
· Manufacturing/Operations representatives 
· Size of team expands after each stage to include 
· Accountants (cost goals)
· Process engineers (process design/tooling and equipment)
· Quality control, purchasing and supplier representatives 
· Marketing reps 
· Concurrent Engineering 
· Team based approach of simultaneously designing the product/process
[bookmark: _Toc399235784]Peer Review/Stage-Gates 
· Milestones during a new product design development project when the progress of the core team is reviewed by product approval committee 
· Types of decisions 
· Improve 
· Cancel 
· Redirect 
· Results in 
· Recognizing problems 
· Making appropriate adjustments 
· Reducing cost 
· Time to market 
· Escalator effect 
· Cost multiplies after each phase review 
[bookmark: _Toc399235785]Structured Development Process 
· Use of project management technique
· Important to ensure there is the right amount of structure;
· Too much – bureaucracy 
· Too little – ineffective design/development process 
· Steps 
1. Idea generation/preliminary assessment 
· Sources 
· Customer feedback 
· Research and development staff 
· Suppliers 
· Competitors 
· Involves 
· Market evaluation 
· Technical evaluation 
· Financial evaluation 
2. Building a business case 
· Determine what customers want (customer’s voice)
· Determine the nature of the product 
· Assess technical feasibility 
· Establish product goals and objectives;
· Performance 
· Price 
· Quantity 
· Launch date 
· Plan nature of production process, determine; 
· Inputs 
· Process objectives
· Production process in general 
· Perform complete financial analysis 
3. Development of product, process 
· Translate “voice of customer into technical (physical) specifications; i.e.: 
· Product size 
· Features 
· Several concepts (sketch of products) are developed 
· Each slightly different in form and function 
· One is chosen and the design is completed 
· Build prototype of process and evaluate 
· Revise process if necessary 
· Determine necessary:
· Machines/equipment 
· Plant layout 
· Work center design 
4. Testing and validation 
· Perform external testing 
· Finalize the product and process specs 
· Buy machines and equipment 
· Start trial run 
5. Launch 
[bookmark: _Toc399235786]The Stage Model 
· In between 0-1: Idea screen 
1. [bookmark: _Toc399235787]Scoping 
· Involves preliminary 
· Market assessment 
· Technical assessment 
· Financial assessment 
· In between 1-2: second screen 
2. [bookmark: _Toc399235788]Building business case 
· Involves determining customer requirements 
· Competitive analysis 
· Customer requirements 
· Detailed financial and technical analysis 
· Product definition 
· Operations assessment 
· In between 2-3: go to development 
3. [bookmark: _Toc399235789]Development 
· Involves further developing the product concept
· Making and testing prototype 
· Operations process development 
· In between 3-4: go to testing 
4. [bookmark: _Toc399235790]Testing and Validation 
· Involve further in-house testing and customer trials 
· Acquisition of product, equipment 
· Operation trials 
· In between 4-5: go to launch 
5. [bookmark: _Toc399235791]Launch 
· Post launch review 
[bookmark: _Toc399235792]Dell’s Product Design Development 
	!! insert !! 

[bookmark: _Toc399235793]Sources of Ideas for New or Redesigned Products 
· Ideas come from a variety of sources 
· Front line employees 
· Suppliers/purchaser function 
· Customer/sales function 
· Competitor (via reverse engineering) 
· Research and development
· Reverse Engineering 
· Dismantling a competitor’s product to discover what it is composed of, how the components work, searching for own product development 
· Research and Development
· Lab scientists and engineered involved in creative work on a systemic basis to increase knowledge directed towards product and process innovations 

[bookmark: _Toc399235794]Key Issues in Product Design 
[bookmark: _Toc399235795]	Life Cycle
1. [bookmark: _Toc399235796]Incubation 
· Demand is low and product is treat with curiousity 
· Not all the bugs have been worked out 
· Production methods designed for low volume 
2. [bookmark: _Toc399235797]Growth 
· More reliable and less costly product 
· Increased awareness of product 
· Hi-volume production may involve automated process to lower costs 
3. [bookmark: _Toc399235798]Maturity 
· Few, if any, design changes 
4. [bookmark: _Toc399235799]Saturation 
· Decline in demand 
5. [bookmark: _Toc399235800]Decline 
· Firm may try to improve product by:
· Improving reliability 
· Reducing cost of production 
· Redesign 
· Introduce a substitute process 
· Some products do not exhibit life cycles 
· Services have life cycles 

[bookmark: _Toc399235801]Standardization 
[bookmark: _Toc399235802]	Standardization 
	Etent to which there is absence of variety in a part of product 
[bookmark: _Toc399235803]	Reducing Variety 
· Increase quality and reallocating of product
· Reduced time/cost to employees 
[bookmark: _Toc399235804]Lack of Standardization 
· Can lead to difficulties and competitive struggle 
[bookmark: _Toc399235805]Disadvantages of Standardization 
· Less variety, less range of action 

[bookmark: _Toc399235806]Design for Mass Customization 
· Producers like standard form yet customers like variety (and low cost); how to balance the two:
1. Losing benefits of standardization 
2. Incurring the problems often induced by variety 
· Mass customization
· Producing basically standardized goods but incorporating some degree of standardization but incorporating some degree of customization
[bookmark: _Toc399235807]Options 
· Delayed Differentiation 
· Producing, but note quite completely until customers preferences are known 
· Modulate design 
· Parts are grouped into modules that are easily replaced or interchanged 
· The product is composed of modules or components instead of individual parts 
[bookmark: _Toc399235808]Advantages 
· Avoiding long customer waits 
· Failures are easier to detect 
· Simpiler purchasing, inventory control and assembly ops


[bookmark: _Toc399235809]Reliability 
· Reliability 
· The ability of a product, part, or system to perform its intended function under normal circumstance 
· Failure 
· A situation in which a product, part, or system does not perform as intended 

[bookmark: _Toc399235810]Robust Design 
· Design that can function over a broad range of conditons 
· i.e. rubber boats are more robust that leather shoes 
· The more robust, the less likely it is to fail due to the ability to adapt to change 
· Generally comes with higher levels of customer satisfaction
[bookmark: _Toc399235811]Taguchi’s Approach 
	Premise 
· Often easier to design a product which is insensitive to environmental factors as oppose to controlling such factors 
· Central feature
· Parameter design 
· Determining specifications for a product that would make it more robust item of 
· Manufacturing variation 
· Product deterioration 
· Conditions of use 
[bookmark: _Toc399235812]Ethical/Legal Issues 
· Take into consideration 
· Government acts and regulation 
· Government agencies and boards 
· Patent/copyright infringement 
· Product liability 
· Manufacturer is liable for injuries, damages caused by faulty product 
· Problems can arise because of stress and time 
[bookmark: _Toc399235813]Design for Environment (DFE) 
· Describes techniques to incorporate corporate environmental concerns 
· Common practice 
· Redesign towards energy efficient 
· Design less hazardous waste removal 
· Remanufacturing 
· Refurbishing used products by replacing worn out components 
· Designed for disassembly 
· Designed so that used produce can easily be taken apart 
· Recycling 
· Recovers materials for future use 
[bookmark: _Toc399235814]Concurrent Engineering
· Bringing engineering design, manufacturing engineers and staff from marketing, purchasing together early in the decision plans 
· Key advantages 
· Manufacturing engineers, personnel are knowledgeable on production capabilities, important for cost, quality considerations 
· Can help to avoid length delays 
· Could be a competitive advantage 
[bookmark: _Toc399235815]Computer-Aided Design (CAD) 
· Product design via computer graphics 
· Benefit 
· Increases productivity of designers 
· No laborious restructuring 
· 3-10x more productive 
· Creates database 
· Product geometry 
· Dimensions 
· Tolerance 
[bookmark: _Toc399235816]Design for Manufacturing and Assembly 
[bookmark: _Toc399235817]Design for manufacturing 
· Takes  into account  the organizations manufacturing capabilitys when designing a product 
[bookmark: _Toc399235818]Design for assembly 
· Focuses on reducing the number of parts in a product and on assembly methods and sequence 

[bookmark: _Toc399235819]Component Commodity 
· Significant benefits when a component can be used dith pultiple products 
· Saves time
· Standard training on assembly/installation
· Buying in bulk
· Trade of 
· Annual cost saved by commodity v. extra cost of a commodity 

[bookmark: _Toc399235820]Differences in Designing Systems
[bookmark: _Toc399235821]Intangible 
· Services are intangible, rely on trust 
[bookmark: _Toc399235822]Created and delivered at the same time 
· Sevices are generally created/delivered at the same time 
· Less easy to catch an error before a customer 
· Important qualities 
· Training 
· Process design 
· Customer relations 
· Quality is measured by customer satisfaction 
[bookmark: _Toc399235823]Trade-off: customer involvement v. Standardization 
· The less involved with the customer, the more standardization 
[bookmark: _Toc399235824]Low exit/entry barriers 
· Services have low entry/exit barriers 
· Easy to establish new service of an old service 
· Difficult to measure costs; often complex 
[bookmark: _Toc399235825]Convenient locations 
· Convenient locations are important 

[bookmark: _Toc399235826]Service design Process in the Financial Sector 
!! inset1!!

[bookmark: _Toc399235827]Service Design Guidelines 
[bookmark: _Toc399235828]One unified theme  
1. Have one unified theme (i.e. speed, convenience) 
a. Helps employees to work together as oppose to cross-purposefully 
[bookmark: _Toc399235829]Reliable delivery, variability 
2. Ensure serve of delivery is capable of handling unexpected variability to ensure reliability 
[bookmark: _Toc399235830]High quality, reliable service 
3. Include product design features that ensure reliable service and consistently high quality 
[bookmark: _Toc399235831]User friendly 
4. Design service delivery to be user-friendly 

[bookmark: _Toc399235832]Quality Function Deployment 
· Quality Function Deployment 
· Structured approach that investigates the choice of the customer into product design 
· 4 Houses of Quality 
5. Customers requirement, technical requirement 
6. Technical requirement, specific component 
7. Specific component, production process 
8. Production process, quality plan 
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